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NONMAGNETIC PARTICLE POWDER 

(5 7) Abstract: . . , j n * 

PROBLEM TO BE SOLVED: To provide black nonmagnetic particle powder excellent 
in fluidity and having a high volumetric specific resistance value capable of restraining 
reduction in a charged amount of a black toner even when the powder is included the 
black toner in large quantities. 

SOLUTION: Black composite nonmagnetic particle powder for a black toner is 
composed of black composite nonmagnetic particle powder having the average particle 
size of 0.08 to 1.0 ^m where one kind or two or more kinds of particulate powders 
selected firom oxide particulate powder or hydroxide containing particulate powder of 
respective elements of Si, Zr, Ti, Al and Ce exist between the particle surface of black 
hematite particle powder or black iron hydroxide containing particle powder and methyl 
hydrogen polysiloxane covering the particle surface. 
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^•^OaP'f KJg^iLTtt, ri^fb^T'f^, 
50 jJi/^x-i/A. 7K?P7;U5:^-. i:^ib-t'JC'A^co&^ 
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13 

[0 0 8 9] Si <Dm\:^miL^^%ji.\i.^ii^mi\:^^ 

-XS, 7.J—7-vi77.-S. X J —7- !7 TsU P . X 
J—7-yC'7.-2 0 . xy— i^x- 3 0, 7.J—=r 

N, XJ—T-v^X-O. Xy—T-yirX-SS. 7.7 

^*Sr#®-rntf, xy-5^-y i7x-xs, xj—t-v 

[0 0 9 0] Z r ©^fb!^^<a^'«&*Xtt^7KK{k!fe|^ 
*Si[^«&*S:#ti'3D-f K^j8EtLT«, NZS-2 0 

A. NZS-3 0A, NZS-SOBH (V^TntSS 

[0 0 9 1 ] T i ©Kft;tii»Ja^l»*xtt#*is<l:ti^ 

n'fisi^^^tsau-c sts-oi, 
sTs-0 2# (Vi-rnt>iaiia«, emieiittcic^a 

IS) Srffiffl-r^Ct:<)ST#^. 
[0 0 9 2] A 1 <DgEft;it&8iJSl[^l»*X«#*Kfki^» 

i&'fm^^'^tsziu-i ]immtvxit., as-ioo. 

AS-2 0 0, AS-5 2 0II (^^-ftlh^S,^. BM 

[0 0 9 4] ^^aTi^^sr-g-.trnp-f \fmm<r>mmm 

l&^m^HiS i 02«IS, Z r 02SI#, T i OalftSC, 
A 1 203^g:X«C eO2fil^T0. l~5 0fi*^a5O 

feffl^^^^ifSL-i'io 0. 1 -se-f 

tt75«<fiTt-*t life ©iSitNflc^lt-SilS 

[0 0 9 5] ^m^B^^Z^m^^iK<0'l&'f^miZi^- 

[0 0 9 6] m'^mwmzinf^^mt. ^^m^^Mo 
i&^mm\zWi^^^ii^f)^T^?>i£ifi^-izWfE'r?>ji o 
\zmm^, mmm. u^^wmi^^^mMM 



(8) 

14 

s-rti«j;<. «iai^isi«2 o^i-ra«±*jjf*bVi. 
[0 0 9 7] «ai^«®{c?s<ai^t»**J#&LT(/^-g><s*a 

^ A-f F p X > jj? u V p ^-y- > tt, ft ts^«75iS[ 

[0 0 9 8] «it^«ffit««a^«»**t#«Eb. 

M ^ ^ K P v' X > Jj^ 'J v- P ^-tJ- > Tfea S tlT 

[0 0 9 9] ^5";i/A-r Hp>'x>/}^u->p+-y->(D^ 

*1 0 0Ita«l5fr*fbT0. 1~5 oa«a5;jt»*b 

0. m^^m\zw&.^m 

20 ^^^^ftbTli-SSSE^^H^j^Sfea^-Sf^H^-tT^J-:^* 

^h-)-—i)mfbti\z<\,K ;>^5=-;i/A'f Hp>'x> 

7l?U ->P+-y->TSab^ti;»5:*^-p^^i|a^^*&**s.-E:5Kr 
^l&*©!ia^^ffi(rSffibTl>5fca6, ffCn-SMfe^i 

[0 10 0] m^m.wn\zii\^i>^mi. i&^^m\zWL 
X >3j^ u v-P4^+f->*'fT^-5y'citi^— fcs^asn-s J; 5 

[0101] S)ia^t&*«. jfJSfCiO. ^)|Si[^|»*Sr 

[0 10 2] 7;P5->:7Aco*i!{t:t)^(rj;^Mg(i, 
Afk-^igj. ^r-f^{t:^!g5XHa8i^<fc^!K»*^iabTig 

iaxtt2aijt±«{b^!K)T«ab. «gij. * 

50 ai?2;iSbTt)J;ti, 
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' • 15 

[0 10 3] 7JUix:^;A<t^®J<i:bTH. mmT}Vi 

[0 10 4] 7)vs.-^Ait'^!^<Dmi]ami-i.. ^^i&^m 

*{CJ*LTA 1 mSTO. 0 1~5 0«a%Ta&-5. 

0. 0 imm%mm-^$>^m-tiz\tmi^^m^(r>^K)m 

tf)mm-v:&^o 5 om«%*aA-s«^{c«, ^mv lo 

fz:it\zjz^mm^^mMAmm-r^rctb. i£j.s^± 

[0 10 5] ^-fmit-^ti^iivxit. 3^7^(.:»^7., :t 
[0 10 6] ^-^ mi[:-^i\h<r)mmmit. :^^m.^i^^i,zM 

bTSiO2^ST0. 0 1~5 0Ma%Tdfe-5, 0. 
0 ia»%*^T*§«^{I«, ^i^^|»*®J;01^- 

t3.fimmm^z^^mmit^mmm^n^rzit>iz-[-^^m. 

5 oa«%*ieA-5«^tcH. WimVft:it\zJ;: 

^mwiii&m^^*imfa-t^^tb!iis&.±izmm-r^M 
[0 107] 7)V3.=.oi,i\:'^mt^'imi\:-t^it^m 

ii^itS i O28S»»<i:CDi^f0T0. 0 1~5 0a» 
[0 10 8] 

[0109] Ilfiffl^#^attia^t&***«^#:iia^rtg5 30 

mz^^'ii:^(Dl3mzii-DX%T^^^Z.}ii)i-n^^. ^ 

Bm\z^^-s.\zmmm. m^m. mmmmm. ^<Dm<D 
mi}aMm^mmLfz&-^!^^&^m\zi:K>-\-mzm.'^h 
tz^. m^Mm.m\z^':>xmm^^\^m. umx^xii^m 
it^'^tL^\z^^m'^tm'&n.'f-mi^m^6^m^'^. 

^nmitLxmmmm«^^%. mmMmm^n « 
^msi^m^fi-Dxmm(Dm.T^^ x^mt^m^vi- 

-^n^zti)^x^^, 

[0 110] WISig^*liUT(i. '\>vxJ|/5^lJ- 
ir, flie^i-Sfc!ttW^2 6 8 3 1 4 2^iiffi^Ce«jO 

[0 111] ±.m'jk^<D:f3mA9\-(D:f3^tLx\i. mm so 



life h:*-- SrPfiEf S ^1 t^^T^-S, 

[0 112] a<ba^j*t::43ViTtt, mmwtm.^m'^ 

ini-r ^ i »I J; o T0f awj^^ij-l- X2;*-r -5116 h 

[0 113] m.^^'^im'&n'f-mMftm'twn'f-^m 
\z{^mvx\^^^:^^m\z%^^^h±-},t.. ^^«©ig 

^ztiz^^^ji:^(D:^m\z^-oX^m-r^ztf)ix^ 
f)^X^^, mftSjg^tSiLTtt, '\>->x;i/ = 

[0 1 1 4] 

'A<DmK>X$>^o 
[0115] SllS[^«&*Rat||fe«^#fi8ttSl[-?l&*© 

m^f-mmmw-M: (x 2 o o o o) s:«aE^iAi&t;c;gi:)^|fii{c 

■5-n-en4«fr|£:*:b^^mt3*$n^)|Sit^iKJ3 5 Ofi 
[0 1 16] ^Mm\t. ^;^tti|si^l&*<D¥±^«ftS <h 
[0117] «;iia^^«»*S:t>*llfeti^#^i^tt!S^^I&5|5(7) 

mmmmiz^^ xMfkiEmmmm±izmmzi&=F<Di&^ 

[0 1 18] -tLT, ;iC0i^^>'*^e.^^O<Bi!l:A^5 0 

%&tK8 4. 13 %(D^ti-^tnzmm-t^n^m (Stt 
4. 1 3%(c45tt^isifi^g (fiiftiis) /mwyju^Ts 
nmvrzmx^vtzo ^{simmummAnizm^^i^a, 

[0 119] JtSffi««BET}i»CJ:0SlSb;5:ffiT^ 
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// 

[0 12 0] se^t»*roiia^rtge^jsi[^ssir?¥ffi-r 

». A 1 4. T i a, Z r SSD^'C e 

u ->P4^-tJ->fr#*^n-g) s i moy^ti-^tiit, ^myt 
xm^vr^m 3 0 6 3 M^j (m^nmxmw^^^ 
m s^efflL-x Jis K0119© fin-^^xt^i^m 

[0 12 1] i^, ^^i&^isi^(Dm^^miz^m> wtEV 

t)aiia^t»*, s i 0-^7i(.mimmm^'&^Rzf^^)v 

[0122] sife^ig^*, iife«^*fiSttiia^t&*&a: 

(DdSKittfi, n^^T-T.^ m^^. t^Vti 

^sfl^b, m.^m'&m.^m-mm<D^m\zm.^m7Ltz^ 
[0123] z^m^nn. m^m.^t^m.^m^mii^Rxf- 

llfeh:^— OUfeffiH, sti|E|.0. 5gttV->Jftl. 5 so 

c c t^y—n-^-^—v—xm-oX'^—x h^tL. 
z.(D^-7.bizi;^J77y:^-4. Sg^jni;^, mm. 

^^ffbbT^ir:^ h:3— hiSft-ht6m i liDTT^'J^— 

K^i^JttdOV^T, ^Tteig^J-^jUfethM S C 
-IS- 2D (7,;^fiSS^^«c^^1iS3) ^fflV^TSte^ 
frt^ JIS Z 8 7 2 9 iC^4«>-5ii5tCt^oT* 

[0 124] dciTL^Mti. m&^mt:>L. L*mm^ 
[ 0 .1 2 5 ] i»5ic. iifeii^*fia[tt«a^«»*stx 

[0 126] *-r, Uno. 5g?£iB10®0, KBr® 

sifiitj^s (»s^a^»sif^Rffsi) ^m^^x. 14 OK 
xy'>i^xmm<Dm\z±.yhL, m%i&^m^ms (m 

odel 4329A «IM:jtg«m«feSC#?tiJ) X 1 so 



SVromBESrHljDbTfiSifflR (Q) Siffl^Liit:, 
[0 12 7] ^t^T. (Rtttt) ^^«±ffiCDB 

«A (cm2) iff^t (cm) ^MMV. 'A^\Z^tl 
■5?n©iffl:tffiS:i¥ALT, ■f*:«@*SSi;ffiX (Q • c 
m) ^^if>fz„ 

X (Q • cm) =RX (A/t) 

[0 12 8] llfeH:^-<7)Tl^)|Sl[^g^i, U— 1f-lHl*T 
^i&&^^mM^& (mode I HELOSLA/K 
A, SYMPATECthSJ) ^ffllriTiW^Lfc, 

[0129] llfeS^#^JS14«4^^©*Oig«^JMIii'\© 

U >/'?X3tt^IsSiaSS. BH-2) $fflliT»]KL, # 

e.nfc®tgi^^« (x2oofg) i'^tt^*^i-«wai« 

1:0.2 5mm2a/cO(r 5 0mEk± 
2:0. 2 5mm2^>iOlCl 0<HiJt-h5 0iH*SI 
3:0. 2 5mm2^;i5:«3IC5<H£il±l 0ffl*SI 
4:0. 2 5mm2^fcO(ri<S£j(,±5®*^ 

[0130] <m^m'^^m^i&^^^(omm>m i © 

n^mwLm'^M (x 2 o o o o) fr^-r^at>ewv>:)tf> 

^*'\V5'-r hiK^tS* (¥i^iia^g0. 3 0 Mm, m 

m§ii. 3. ^(ssmmM^mi. 4 6. betj±«®« 

3. 6m2/g, Mn^W»13. 3**%, StWlttfg 
^3 6, ||&%L*M2 2. 6, #:fl[@W&$i:ffi3. 8 
xiO^Q-cm) 2 0 Vi g mm^M^iS-<-r fttb 

mtki 5 0 1 \zmwm^m\'^xmmv. tt 
tt^^ass) ^3mmL'xn^(D-7>ij>'^m^'7i^^ 

[0131] :k^^x. z.<r>n^(r>-^>ii>-^^^-^f'^ 

rv-fT^^-'^HwIHG- 1. 5LJ (SJSi«, #±ia 
f^mttcSC^^fc®) ^rfflV^T, ttlHie»2 0 0 0 r pmtl 

[0 1 3 2] »e)n;t^J-«i;^7'J-tt. 3 2 5mesh 

(Sm^4 4 um) \ZiH1-^m^^\tO%X$>r3rzo 

>#W'\V^^ hja^*}^*©y-:=^^&l 2 0"CT^jSL 
fc^. S;Jtt»*l 1. 0 kgS:X«y>'7>±- TMPU 

V-2SJ (Ka«. »^#arA^*^ii^x^iS) (cs 

ALT, 3 0 kg/cm-C3 O^J-FalS^flii^^ffVi, i4 

[0 1 3 3] ^{c:> spJ^iKi^gO. 0 0 5/im(DK{t:-ir 

'fiR«Siai^t»*S#OuP'fy;P->'j;^i§j« (s i02 

•&w«2 0E»«) ;^y-xyi7X-xs (ffia«. b 
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19 20 

yiiy^^^-^9-iv^i-^%\z.wm\^s §i€Si#6 0 <%.^v±- (i) >±ieiifeig^#^«aftia^^t»* i 5 

Wsv^^-f K«i^«^*(D|ar^ ^jBlrglft^r-r mW^flSi V- l-#;M^^fig 150. 000, 7.^vy/ 

«f(Oi^*, ilfky^f ^Slia^ta*©^^*:*^, i!<k^r-f /12. 5/0. 5) 7 6 5 g, i!^^)-:fu\iVy^vtf 

mw&=i-wswfintLt^w^(r>-^yi3>'^M^-^^^ V X (5i-T»3, 0 0 0) ^ % %ms^mMmn\ ^ 

[0 1 3 4] 02(^«^^s^g^^9* (X 2 0 0 0 10 mmm-^mmm - \) \ ^ Qv,\z^\^xmm 

«&^«®{3#ffiLTt,:>S3:i;6J^4&e,*l/to [0 139] h:*-- (I) Ji, ^l^iia^g 

[0 13 5] pt^^UA-f Kd>;x>j1^U'>p4^-1}- 0. 1 «m, ^J-tS[tt*<5, Sgi!ittfg|S:7 8, Mfe* 

>TSF4 8 4 (ffin^p^, mS->'Jn->;ft^#aiS) L*2 3. 1. ^W&HWsi^^. Sxiol^Q-cm 

5 5 0 gSr. x>:/>;7>:h-2:^»)$-lt;^AJe. 1 O^J-FbI -^tb-otL, 

*^ttT^t)Pb> MH6 0 k g/cmCOilHt5ftT'6 0^)- [0 14 0] <||feh:i— (II) >Jia*^©v>:^f 

jg^aj^^fTt^, ii*i^a®(rK{t;';r-i'^M!fei[T)t»* «'\-7^''f h)is!rT*&* (i*j^si. 3. ^nni-^f^. 

75t#ftbTl.i-5ia!K<DV>;^>-&W'\V^'f hjSi^l&^K 20 3 0 jti m, ^fai«ip<i^tt 1 . 46, BETJtaBSlffl 

0«iTSjSSpt5^;i.A-1' KP>?x>5j^U->D^^-y->T« 3. 6m2/g, Mn-^#«1 3. 3fia%, sStfttt^g 

SL, ^^UT, l£^^^&ffll^T8 Ot:Tl 8 O^i-rellggl J&3 6, ||fiKL*ffl2 2. 6. ■f*:«H*ffitriffl 3 . 8 

U, ^SLAcTK^i-^Smit^lSrT, iia4^i<0V>:#>^^r x 1 0 7 q . cm) 1 5 0 g, 7.^V>--:r=f-)V7 ^'^) 

zj^U->o::^^-y->Mat«FBlt::^<t;^-f^MiiaTt&*ds?? 0, 0 0 0, xf^^>/:r^;UTi"J 

&bTVi-5Sfe«^#fi8ttJ|Si^tS^*S:#fe, 3'i^'JU-h = 8 2. 0/16. 5/1. 5) 765 

[0 13 6] i:©«fe«^^^«8ttjSlt^«»5Ktt, 03O« g, 3}«U:/nfcf^>'7>;/i7 7, (^i-T*3, 0 0 0) 8 5 

(X 2 0 0 0 0) tC^TiiO, y5^;PA-f g&DCS«*iW^Jl 5 g<£'\>i^x;W5^-y— {ISA 

i!<t:W^«siaTI5)*(i, HlS^»*JiK4X<DV>;tf>-^ 1) Tl 4 0t:t^i3V»T^!i!ig»*fToTigi^!^^». 

ti^u^^ntz, ''^^ntzm.^m.^i^wim.i-iid^cDW-n [o i 4 i ] ft^n/^m^^iia^ 1 01.5 gau^wiB 

ia^g«0. 3 1 «m. S*J^S«l. 3, ^fBrgqSiill llfe«^#^jKtt«i^J|»* 1 . 0 g*#±5z:J»5^«D 1 

ffittl. 46, BETJt«fflattl 4. 6m2/g. git . 5 0A {^--fti (**) S) l^m^^U^ 

»ftt&l$li5 1. ^feSL*Mtt2 2. 8, -f^aa^tg ^frt^, a^«ii|Si^ro^E{3llfiS^*fiStt<Si^ta*& 

Jiffitt3. 6x 1 oIOq . cmT^&o/::. «^XiS^i-W MlP$-&Tllfi ( I I ) 

ro^gn, /^^^I'A^ kd>?x>#u v-n^-y-xDS^a* [0142] (i n ti, ¥i^)isi^ 

ttSi02SlffT4. 66a«%t?feofc. « g;)no. 0 Mm, git»ttii^*S7 6 . MfeftL 

[0 1 3 7] WSroia«(OV>:tf> 2 2. 9, «:fl|@*ffiJi«*i5. 6X10l4Q.cm 

&^tfaD'fyjU->U*^JgiS:fflViT, ta«i5+-tJ-- [0 14 3] <II6N:>— (I I I) >tai3llfeh:>— 

<&ffltiT3 oiifmm'bw/^-r^z.t\zx^xn<^nitWi ( i ) i o i . 5 gs.t>'wt3iifea^#^{^tt^T«j* 

fe^a^t»*©fl;^"®^^^X (X 2 0 0 0.0) ^04(3 1. 0 g$*±5:::t»«!^^D 1 5 0 A {i'-'Tti im 

M^i&^^Mx$)^ztf)mtb<^nft. [0 14 41 mibtiftm^hi— (i i n 

[0 13 8] <m&,m-t4m^m'ft^M^m^^ftm&h 50 ^gx»ti 0. 1 ^m. ^m^mm^8 9, iifeSL*M 
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21 

[0 14 5] 

1. 0 urcKDm^m-^^m^m^m^it. mmftf)mn 



22 



life co^McDiSTSrjfll^J-r-i) C i75ipIflgT*-5 



CO 1 4 6] *%gq{I»^||fea-&^NS^ttiKE^«&*(7)j?it 
[0 14 7] *fl?g{3»€>llfeffl^#mtt«r^«»*«#: 



;i/A-f KPvx>j|^'J->p4^-tJ->iK^5^;W\'f KPi? 
X >3j? U -> P {C J; o T«a $ nx -S 

CO 1 4 8] ;a:i3, *ffiM(3«l>llfett^*«8ttfeTt» 

m^l&*sa^*/5";i'A-f h* p i^x >/}^ u xpi|^ * 



t»*0||feS <!: I^SSOffi tl^cHfe 
CO 1 4 9] *fg?«tC«S*||fe1g^*fiatt^a^t95f5S^ 

CO 1 5 0] ^-L/T, 2f:f!l«»3»-5lieh Wm 

CO 1 5 1] *^?«(3«^llfe^:^-co^^tft^475tgnT 

« b T V i s iifeii-&#Mfiattiis![^«»* Sufi h ±- 13 

CO 1 5 2] *^W{C#«Mfeh±-*Jii5ti^*«H*S 

-^'f^nfefii^tLTa^s^a oa*96^tip3n-5 1 

:/7->:?^)|Sl[^*&*t3^t)0> 3. OXloSQ-cm 

^#fi8tt!ia^^«&**llfe h tf fcSB^S-a-^ :i <!: (3 ct 

CO 1 5 3] 

30 CHJfi^sj] ^*:13. ||)!fgfi»IMt>*(3H:«(^J$*tf.5, 
C 0 1 5 4 ] SiSl[^«»5^ 1 ~ 4 

CO 1 5 5] ctie)Mfe^-7:J"f K*i^^a*xtillfe^ 

CO 1 5 6] 
C«l] 



S2K^ 






OS 












Mn 






































(-) 


(-) 


Oif/a) 




(-) 


( -) 


(Q -cm) 








033 


1.S 


1.49 


3.1 


13.1 


31 


23.4 




"2 






04 a 


1.3 


1.41 


7.8 


15.6 


34 


24.4 


4.4x10' 


"3 






028 


r.3 


1.38 


84.9 


i7.e 


38 


26.5 


9.6X10^ 


If A 






0^ 


6.r 


1.41 


45.8 


13.6 


36 


24.4 


5.2x10' 



C 0 1 5 7 ] --^ja^ 5 
"Pt^* (.-Sja^t^^l) 2 0 k gi:*l 5 0 1 iSrfflli so 
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r 



23 

-m&&9 8 i\zm&hrzo cox^u-i 5 o i 

*tn^bT6 ortL. dco;;^^';— 't'tci. omo 1 

/ 1 CDNa A 1 02J§tK5 4 4 4m 1 (1Sf<^vro>;^f> 

^^r^vi'-r h^^t»*tcj*UTA 1 mwr 1 . oms 



t^TpHMSr?. 5(: 



[0 15 8] ^©ii#©3fesiijft*#&^2{c. 
3 t:*-r. 

[0 15 9] 
[^2] 



[0 16 0] 

























1: 
(U%) 


mm 








* 




Al 


IJD 




Al 




//6 


//2 




SiO, 








0.18 


if 7 


W3 




Al 

SlOg 


1X1 
0.4 




AJ 
SlOg 


0.98 
0.38 


"8 


"4 




Al 


IJO 




Ai 


o.se 










i20^ 





















BETi± 


Mn 














m&m 




MS 


ISA 








(Mm) 


<-) 


<-) 






<-> 


(-) 






0.32 


1.3 


1.47 


4.6 


12.9 


30 


22.7 


4.8x10' 


^6 


0J8 


1.3 


L.-IO 


7.5 


15.6 


35 


25.1 


4.6X10* 


f 7 


0.Z8 


7.3 


1.38 


82.1 


1T.4 


38 


26.8 




#8 


0^ 


6.7 


l.U 


45.8 


13.4 


37 


24.8 


4.5x10' 



[0 16 1] Si6ii^)B^5|e 6 ~ 8 

[0 16 2] ;icDP#cD±siias^#&«2{c:. fienfc 
[0163] ^is^ij 1 ~ 1 4 . it^m 1 ~ 5 



[0 16 4] fSi. iiiS0!i9 75Mi 2 ©&siji^j-e^e,n 



i¥K^£r0 5 7iS 



0 8©#0tc*-r. 

[0 16 5] f^j, Jt««a|5«, Mfi'NT^'-f hi|a^l»* 
[0 16 6] iSfS. fsBffl L^cJS)ia[^^«&*<DajiSJXst4f 

*^4tc*-r. 

[0 16 7] c:(DNf<DiS52ia^|ft=<&a5(:, #e.n;t 

[0 16 8] 
[^4] 



/ 
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25 



26 





auss 








mm 
«fi 

(-) 




x/-7H^i^:^-xs(SiO.»S20%. SSftgKxaKHD® 




0.OO5 


1.46 
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